Recent geographical analyses of global production networks in different economic sectors demonstrate that little attention has been paid to the logistical and transport systems through which networks are fully integrated. This paper on Inditex, a leading firm in the fast fashion sector, addresses this lack of attention and analyses how transport and logistics fit into the production network and provide the firm with one of its most notable competitive advantages. We describe the network of shops and manufacturing, present the principles of the logistical model, and provide details of the procedures applied for the functional and geographical integration of the chain of production of Zara, the best known of the company's 11 brands. The analysis highlights the growing use of air transport in supplying chains of high-fashion-content products manufactured in distant countries and in the distribution of garments to distant markets. The conclusion of the paper is that logistics and transport strategies must be considered because the geographical configuration of global fashion networks increasingly depends on how rapidly the major fashion retailers are able to meet the needs of time-sensitive customers and the appropriate organisational and logistical strategies they adopt for that purpose.
INTRODUCTION
One of the most characteristic features of the global economy and its geography is the configuration of complex and extensive trans-national networks, through which information, raw materials, components, and finished products flow from production to consumption centres. This phenomenon is the basis of the global production network concept, understood as the network whose "interconnected functions, operations, and transactions -through which a specific product or service is produced, distributed, and consumed-extend spatially across national boundaries" (Coe et al., 2008:274) . The heuristic advantages of the concept have led to its application in different sectors and contexts and to greater understanding of how global sourcing and offshore manufacturing have altered the economic landscape (Hess and Yeung, 2006; Christopher et al., 2006) . However, recent reviews of the state of the subject note that very little attention has been paid to the logistical and transport systems through which production chains are geographically and functionally integrated that enable firms to respond to the market appropriately (Rodrigue, 2006) .
With this paper on the Spanish group Inditex, a world leader in the fast fashion sector, we aim to illustrate how transport and logistics procedures fit into the firm's global production network and provide the company its recognised competitiveness. We first discuss the dilemmas that fashion retailers face when organising the supply chain and the contribution of logistics and transport to its functional and geographical integration. We then open the study of Inditex by describing the network of shops and manufacturing. Next, we present the principles of the logistical model and describe details of the procedures applied for the functional and geographical integration of the chain of production of Zara, the best known of the company's 11 brands. This section offers previously unpublished data on the brand's logistics hub in Zaragoza (northeast Spain).
The results provide evidence for considering logistics and transport as key facilitators for the group global expansion, but we understand that the effects described in the paper can extend to the fast fashion sector as a whole. The article concludes with a reflection on the theoretical and methodological implications of the results and their contributions to a better understanding and analysis of the global production networks.
SPATIAL ORGANISATION AND INTEGRATION WITHIN THE GLOBAL FASHION PRODUCTION NETWORKS: SOME ISSUES

Factors and elements of the production chains of global fast fashion distributors
The contemporary evolution of traditional industrial sectors, such as clothes manufacturing, can be viewed as a pioneering case of the technical and spatial fragmentation of the production process and the appearance of global production and distribution networks. The production is divided into specialised activities, and each activity is located where it can contribute most to the value of the end product. When the location decision of each activity is being made, costs, quality, reliability of delivery, access to quality inputs, and transport and transaction costs are important variables (Nordås, 2004) . The data gathered in Table 1 present the resulting geographical dispersion typical of the production chains of leading companies.
Such companies as the American Gap, Banana Republic, and Liz Claiborne, the British Next, the Swedish H&M, the Italian Benetton, and the Spanish Inditex group do not manufacture their goods; instead, they manufacture only a part of the products they sell and thus have large networks of external suppliers. The spread of lean and agile production systems has led to changes in companies' sourcing strategies as they find themselves facing a dilemma between the global supply chain, which lets them benefit from the economic advantages of different suppliers anywhere in the world, and a local supply p r e -p r i n t chain consisting of suppliers near the markets, facilitating a fast response to the same markets but at a higher cost (Guercini and Runfola, 2004) . 11 When the manufactured products are basic or predictable and restocked only once a season, the production chain spreads more or less around the world, with China, India, and Bangladesh serving as the main suppliers due to their advantage in the quality/price ratio. For product categories of unpredictable demand, such as those with a high fashion content, the need for quick replenishment enabling quicker responses to the market, makes it more profitable for buyers to source their products from countries with close proximities, even if the products cost more initially (Guercini and 1 The impact of lean production systems on the labour conditions of workers in supplier companies and countries has been criticised. Although various large distributors, including Inditex, have established systems to protect workers' rights in the subcontracted companies, ensuring they are complied with is very difficult; furthermore, their purchasing policies undermine the labour principles they are trying to protect (Raworth and Kidder, 2009 ). Runfola, 2004; Bruce et al., 2004; Evans and Harrigan, 2004; Abernathy et al., 2006; Christopher et al., 2006) . In these cases, the place of manufacture is not determined by cost but by opportunity, punctuality, and the quality of the service provided. "Transport time", a location factor other than the "transport cost" factor traditionally considered in Economic Geography models, allows for comparative advantages to be reassigned in favour of countries in Eastern Europe, Turkey, Mexico, and the Dominican Republic, among others, due to a common border with importers from the European and North American markets or the quality of their logistics and transport services. In addition, those countries are likely to remain important exporters because of preferential access to the aforementioned markets through regional trade agreements (Evans and Harrigan 2005; Guercini and Runfola 2004; Nordås, 2004; Nordås et al., 2006) .
Shop network is other essential element of a global fashion retailer's strategy that is clearly focused on ensuring the growth of the companies by increasing their sales (Dawson, 2007:383 Logistics and transport in the framework of global production chains in the fast fashion sector According to Rodrigue (2006) , the organisational and spatial model described in the previous section appears paradoxical if we consider the risks underlying this dispersion, including uncertainty and delayed deliveries. Christopher et al. even predict that "low-cost off-shore sourcing strategies can end up as high-cost supply chain outcomes" (2006: 278) . For those reasons, a suitable integration, both functional and geographical, of all elements of the chain of production is required. Functional integration is achieved when the delivery cost, dimension, and time of the goods supplied by each productive establishment -external workshop or manufacturer, supplier, distribution centre, and shops-meet the requirements of the destination establishment. Functional integration has been favoured by the generalised adoption of lean retailing systems, electronic data interchange (EDI) between establishments, or computerised systems for recording sales. Global fashion distributors tend to concentrate diverse operations and activities in logistics platforms and distribution centres with the intention of optimising product deliveries in different parts of the world. Their spatial requirements include a good location between the respective clusters of suppliers and clients to minimise the distance covered by transport, especially lorries. Most global fashion retailers prefer centres to support stores in their geographic vicinity (see Table 1 ) and locate them in their different sales markets (e.g., Europe, East Asia). However, in other cases, the companies keep some or all of their distribution centres in their country of origin.
Geographical integration within the production chain is achieved when the goods sent from each establishment arrive at the destination establishment quickly. Geographical integration has been favoured by improvements in global goods transport systems, although such improvements has occurred at the expense of substantially higher energy consumption, reinforced by the fact that energy costs are still relatively very low (Rodrigue, 2006) . Elsewhere, air transport has been experiencing an increased market share. The price reduction, especially of the ad valorem rates, is a key factor, as it means that speed and shorter lead and travel times become less expensive, especially for products with a higher value-to-weight ratio, where the ability to respond quickly to market demands is an important advantage for companies. In these cases, air transport provides real coverage against the volatility and uncertainty of the market (Hummels, 2007) while avoiding other delays not directly caused by distance, such as border crossings.
Indeed, as discussed above, using air transport improves the competitive position of semi-peripheral and peripheral territories, as it permits exporting higher-value garments to distant markets. Exports from Bulgaria to the East Coast of the United States (Nordås et al., 2006) and the flows with clothing for the Spanish group Inditex from China or Korea are only two of many possible examples. If, in addition, firms have centralised distribution systems, air transport is increasingly important for delivering garments to distant markets. Once again, the group Inditex is a good example because it transports much of the clothing sold in shops outside Europe by plane, as we discuss in the next section.
GLOBAL PRODUCTION NETWORKS, LOGISTICS, AND TRANSPORT: THE INDITEX GROUP
Inditex (acronym for Industria de Diseño Textil, S. A.) is a group of companies whose main activity is the distribution of fashion articles, including clothes, footwear, accessories, and household textile products. Its activity takes place through different commercial formats, including Zara, Pull & Bear, Massimo Dutti, Bershka, Stradivarius, Oysho, Zara Home, and Uterqüe, and its trajectory has attracted attention since 1975, the year the first Zara shop p r e -p r i n t opened in the Galician city of La Coruña, Northwest Spain. Significant recent figures include sales, which grew by 10% in 2011 and 17% in 2012, reaching 11 362 million euros; 6 000 shops in 86 markets; 116 110 employees in October 2012; and the 12% increase in net profits between 2010 and 2011 despite the complicated economic situation (Inditex, 2012) , among other data.
Inditex meets all of the requirements of the leading companies in the fashion sector (Tokatli, 2008; Rohwedder and Johnson, 2008; Tokatly and Kizilgün, 2010) with interesting peculiarities, such as the control and integration of all operations in the production chain, a renewal of supply in shops more frequent that its competitors, a reduced design-to-retail cycle, a location in the vicinity of many business functions, or the complete centralisation of distribution. Many studies suggest that Inditex is mainly a design-led company and assert the importance of market research as a key facilitator of the success of the firm (Dutta, 2002 and 2004) . Our aim is not to challenge that view but to provide empirical evidence of how logistics enable the international expansion of the firm to demonstrate that it is also a logistics-led company.
Globalising trends of the commercial function
The growing number of shops indicates how the group reaches the markets with an increasing "convergent middle class", 2 such as Eastern Europe markets, where 50 and 49 new shops opened in Russia and Poland, respectively, in 2011 (Table 2) .
A presence in Asia was also consolidated with the 2010 opening of the first Zara shop in India. The opening of 75 shops in China in 2010 and 132 shops in 2011 confirms the trend to expand in that country, where the group expected to have a presence in 40 cities at the end of 2011. In 2011, Inditex entered the Australian and South African markets, thus expanding the area for which Inditex designs specific collections due to the different seasons. Data from Table 2 indicate an increase in the number of American markets and shops (16 and 395, respectively, in 2011), with growth clearly concentrated in Mexico .
Shops in old and new markets receive goods twice a week. Each delivery includes new items adapted to local demand in terms of models, sizes, seasons, and other requirements. If we consider that lean retailers in the United States typically replenish their stores on a weekly basis (Nordås, 2004) , the Inditex replenishment rhythm doubles that of competitors. Delivery include garments manufactured in the previous 30 days and moved from the distribution centre to shops in Europe in an average of 24 hours and to shops in the Americas or Asia in 48 hours (Inditex 2012) . Maintaining both short lead times and short transport times presents complex challenges for the logistical system, which must ensure a constant renewal of the offerings in the stores and maintain a competitive advantage in markets that differ commercially and geographically. As short lead times are related to the supply chain strategy, we develop that aspect in the following chapter. (Alonso, 2000; Martínez, 2008; Martínez-Senra et al., 2012) . To appreciate how logistical and transport challenges are overcome, it is necessary to know where the different stages of production are performed. Approximately 1 000 people based at the La Coruña company headquarters and in Barcelona carry out the design and development tasks . They receive constant information from the stores, allowing the firm to react very quickly to changes in demand and to design many more models than the competitors. Their specifications can quickly be put into practice because the Inditex facilities, where manufacturing begins, are located in the same or another very proximal industrial park. The facilities consist of 11 small establishments, with all but one having less than 100 employees. They are equipped with the latest equipment for fabric dyeing and processing, cutting, and garment finishing (Dutta, 2002; Martínez et al., 2012) . Labour-intensive tasks, such as sewing, are subcontracted to firms in a wide-ranging supply chain, currently present in 60 countries (Inditex, 2012) . 33 The nearest supplier companies are situated along the La Coruña-Vigo axis and the North of Portugal, where a very strong sector of dressma-3 Leading the Asian and African suppliers are those from Morocco, Egypt, Tunisia, China, India, Bangladesh, Syria, Indonesia, Malaysia, Pakistan, Taiwan, and Thailand; among the Europeans, we can mention, aside from the Spanish suppliers, those in Portugal, Italy, Bulgaria, Romania, Albania, Serbia, Moldavia, and Turkey. Finally, in the Americas, companies in Argentina, Brazil, Mexico, and Uruguay manufacture goods for Inditex Tokatli, 2008 and 2010; Rohwedder and Johnson, 2008) . king manufacturing has developed competitive production capabilities by means of cooperatives and non-cooperative workshops and by contracting to domestic producers (Revilla, 2002) . The spatial distribution and evolution of all suppliers forming the first line of the production chains appear in Table 3 . 44 Alongside the geographical diversification of the supply chain, Inditex maintains a clear strategy of concentrating the production because more than 87% is obtained in the seven countries where the group has established clusters of suppliers from 2006 on ( Table 4 ). The data provided in Tables 3  and 4 illustrate the absolute and relative increase in the number of non-European suppliers, especially the Asian suppliers. Nevertheless, corporative information indicates that proximity is still a hallmark of the group because 50% of production is manufactured in areas much closer than Asia, such as the rest of Galicia, the North of Portugal, Morocco, or even some non-EU European countries, such as Turkey (Ibid.:9). Furthermore, the proximity trend could even recover in the near future due to the recent transfer of some of the group's current production in China to Turkey, Morocco, or Portugal (Gómez, 2012) . Our data do not allow us to confirm the first part of that statement, but we can confirm the second part because of the increasing number of suppliers in Turkey, Portugal, and even Morocco.
Clusters of suppliers are important for the goods-in and goods-out flows through the logistics system and for understanding the production process. With the cluster strategy, the firm selected a smaller number of productive scenarios to stimulate collaboration among the different agents involved, increase the productivity of local manufacturers, and share technology with them as a source of competitive advantage (Inditex, 2007) . Stable commercial relationships allow the companies to increase the level of integration of their own processes with the group dynamic. Thus, the conditions are in place to get a garment to market 4 In the second line of the production chain are the manufacturers or outside workshops that supply the suppliers. They may double or even triple the numbers of suppliers in some countries, such as China. On other occasions, local suppliers merely personalise or provide a "basic product", previously manufactured by a low-cost supplier, a different finish according with the market tendencies. Customisation or after-treatment makes it possible to create 10 "new" final products from one "basic" one (Martínez et al., 2012) . Although manufacturing in Spain and Portugal is two and a half times more expensive than in Eastern Europe due to higher salary costs, the group has maintained its competitiveness because it compensates for this increased cost with higher productivity, better quality products, and faster access to its markets (Gavidia and Martínez, 2007; Tokatli, 2008) .
In addition to the local supply strategy, Inditex has an overseas or global supply chain. In four of the global supplier countries -China, Pakistan, Bangladesh, and India-there are clusters of suppliers, from which we may conclude that, as explained above, their contribution to production, which could represent over 30% of the total, includes products with a high fashion content. It can also be inferred that in addition to the advantageous quality/price ratio typical of these countries, we can add the availability of efficient logistics and transport services, including air transport, p r e -p r i n t which would attenuate the costs of their distance to the Spanish distribution centres, as we explain below.
Geographical integration of the supply chain: logistics and transport
The basic characteristics of the Inditex transport and logistics system are summarised in Table 5 . Efficiency is achieved due to economies of scale, simplified communications, and the coordination of production in establishments on all five continents (Gavidia and Martínez, 2007) . The activity of the group's own company, Fashion Logistics Forwarders, focuses on improving its brands' deliveries to destinations where they do not have a large presence, as the containers carrying the garments of these brands were often not full, and occasionally, two brands would send half-empty containers to the same destinations (Farto, 2008) . The company optimises the transport methods and redefines the routes established by the logistics departments of each of the group's brands to make distribution costs for the goods as inexpensive as possible.
The data in Table 6 summarise the activity of the Zara logistics hub in Zaragoza (Northeast Spain), opened in 2003, in addition to the existing Zara hub in Arteixo (Galicia). The centre is in the city's logistics platform and enjoys a high accessibility and potential for intermodality due to the presence at the site itself or nearby of railway, roads, and an airport and of good road connections to the Mediterranean ports of Valencia and Barcelona and the port of Pasajes on the Bay of Biscay (Cambra and Ruiz, 2009; Sheffi, 2012) . This facility can store 34 million garments, distribute 360 million garments, and have more than 900 people operating at a time. The data in the table illustrate what has already been discussed regarding how logistics hubs work as part of global chains of production. The inflows come from supplier factories everywhere and from other distribution centres in Spain, whereas outflows are exclusively towards the Zara shops. As remarked above, the radius of action of the hub has increased, and the destination shops are now on every continent except Australia. However, European shops are the destination of more than half p r e -p r i n t the garments, followed by shops in Asia. Although our source did not provide information about the geographical origin of inflows, the fact that 50% are road flows indicates that the origin is European. Fifteen percent of inflows arrive by air from Asia, confirming the use of air transport to compensate for the disadvantage of some manufacturers due to their distance and thus make it possible to maintain the manufacture of high-fashion garments in these territories. Nevertheless, most of the goods from the Asian continent use sea transport until the Barcelona port. The explained intermodal distribution of the goods coming in has been stable for several years (Escalona and Ramos, 2010) .
Concerning the outflows, the intermodal distribution is related to the achievement of delivering to shops in Europe in an average of 24 hours and to the Americas and Asia in 48 hours. Air transport is used for 36% of the outflows, a figure that is 20% higher than in 2010 and appears to be an effect of the growing importance of non-European markets, which are served only (Asia and America) or mostly (Africa) by plane. A local effect of the greater use of air transport for logistics flows is the increased use of the neighbouring airport of Zaragoza (see Figure 1 ). For that reason, the airport ranks third of all of the Spanish airports for freight transport, just after Madrid and Barcelona, and freight for Inditex represents more than 80% of the total freight. Due to the increase in air inflows and outflows, the relative importance of Zaragoza Airport for the company's operations in the platform has grown, accounting for 10% of all air inflows and 22% of all air outflows. Table 7 and Figures 2 and 3 present aspects of the recent activity.
Cargo flights for Inditex arrive at Zaragoza Airport from Asia and the Middle East carrying garments made in the Asian supplier clusters and factories. The use of air transport indicates that these can be high-fashion-content products and that air transport facilitates bringing them to the market quickly ( Figure 2) .
Outgoing flights take the finished garments to the shops in the Asian and Middle Eastern markets. Additionally, in August 2012, a regular service to Mexico began to deliver to the Central and North American markets. Mexico is one of the countries that has leveraged its proximity to the North American market to develop competitive advantages in transport and logistics services. All of the routes developed go to highly dynamic markets in emerging countries (Figure 3 ).
CONCLUSION
The concept of the global production network expressively covers the spatial interrelationships characteristic of the economy due to the existence of worldwide flows of information, raw materials, components, and finished products. The starting point of this article is that efficient logistics and transport services are what make production chains truly global and are essential to an understanding of their organisational and geographical structure. The configuration of the supply chain of global retailers is a good example because the choice of global or local supply depends on whether suppliers rely on efficient transport and logistics systems that let them compensate for higher relative costs compared with developing countries -in the case of local supply-or the costs deriving from their greater distance to the market -in the case of global supply- (Tokatli, 2008; Tokatli and Kizilgün, 2010; Christopher et al., 2006) .
Meanwhile, a review of the theory also demonstrates that the challenges presented by the functional and geographical integration of fashion production networks can only be overcome if global retailers manage their logistics efficiently and leverage the differentiated advantages of the modes of transport in relation to time, the value of which is confirmed as a new key variable for understanding the geography of the major global fast fashion industry and similar companies (Evans and Harrigan 2004) .
The Spanish group Inditex, a world leader in fashion distribution, provides a clear example of how the logistics system forms part of the organisation of production, giving it a global reach and, in this case, a notable competitiveness. The analysis, based on recent data that are not often discussed and in some cases are previously unpublished, sheds light on the modus operandi of the group global network and confirms the crucial importance of logistics in all facets of the production model. First, without efficient logistics and sufficiently fast transport, the company could not enjoy such short lead times and be present in economically and geographically very disparate markets, continuously renewing the offerings available in its shops, in less than 48 hours when necessary. The organisational structure, combining nearby and distant manufacturing, and both dispersion and concentration spatially and in production, also relies on the effectiveness of the logistical model. We know that better internal and external communication and greater productivity has compensated for the company's higher costs of manufacturing in nearby areas. However, in this article, we demonstrate how the vigour of the four clusters of suppliers in Asia (China, Pakistan, Bangladesh, and India) and the advantageous quality/ price ratio typical of these countries rests on the availability of efficient logistics and transport services, including air transport, which ameliorate the costs of their distance to the company's distribution centres in Spain and other markets.
Finally, we have provided details of how the Inditex group completely centralises the distribution of its products to shops. The data for the Zara logistics hub in Zaragoza illustrate and highlight the value given to time in the company's activities and how this consideration influences the organisation of the flows in and out of the hub. Air transport is used to send garments to distant markets and also p r e -p r i n t p r e -p r i n t for the reception of high-fashion-content garments from the Asian clusters and for their quick delivery to various markets despite the distance.
We understand the Inditex case, despite its uniqueness, to be sufficiently representative and the conclusions of the analysis to be valuable because they refer to aspects of global production networks that should be considered more often to provide a more accurate account of the situation. Nevertheless, we agree with Rodrigue (2006) that a heavy dependence on energy and the likelihood of fuel price increases threaten the future viability of the logistics models described here. Inditex, the company which is the focus of this study, has been adopting different energy saving measures as part of its sustainability programmes, notably including measures to reduce greenhouse gas emissions (GGEs) in its logistics activity by 20% until 2020, taking 2005 as a reference (Inditex 2012) . However, the overall economic impact of a scenario of high energy costs on the organisation and functioning of global production chains whose rapid response to the market is based on the present unrealistic cheapness of fast transport is still unclear. Establishing the scope and reach of these aspects will require complementary analysis. However, we are confident that we have contributed to stimulating interest in a better understanding of the relationship between logistical and transport systems and global production networks whose future formulation and configuration in a possible new economic and environmental context will undoubtedly pose an interesting challenge to research.
